The midgut trypsins of shrimp (Penaeus monodon). High efficiency toward native protein substrates including collagens.
Two shrimp trypsins have been purified from the midguts of Penaeid shrimps by various chromatographies and HPLC. The molecular masses of them are 27 and 29 kDa, respectively. They show the typical specificity of trypsin for substrates and inhibitors, and their N-terminal amino-acid sequences are homologous to those of other trypsins. The shrimp enzymes are very acidic (pI less than or equal to 2.4), and show distinctively low Km for the synthetic amide substrates. They also hydrolyse various native proteins more efficiently than bovine trypsin in vitro. However, the anionic shrimp trypsins do not have special preference for basic protein substrates over the acidic one. Collagenolytic activity of the midgut extract was mainly due to serine proteases. The collagenolytic activity of the purified shrimp trypsin was confirmed by assays with either soluble or insoluble native type I collagens. In comparison with the other trypsins from the Crustacean decapods, the shrimp enzymes have four pairs of disulfide bonds, intermediary between the crayfish trypsin (three pairs) and the crab trypsin (five pairs), and are immunochemically different from them.